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THE LAST BRIGHT COMET. Halley's Comet as it appeared on May 29, 1910, when it 


By JAMES STOKLEY 

The Skjellerup Comet, discovered 
on December 3 by J. F. Skjellerup, 
amateur astronomer of Melbourne, 
Australia, will soon be visible in the 
evening sky, accoring to Dr. Amir O. 
Leuschner, of the University of Cali- 
fornia. Prof. Leuschner and _ his 
Students make a specialty of keeping 
track of these celestial wanderers. 

By Sunday, December 18, it will 
be only 28 million miles from the 
earth, and will then be visible in the 
evening western sky just after sunset. 
For perhaps as long as a week, or 
until Christmas, it should be visible 
to the naked eye, and then for several 
weeks after that it should be easy to 
pick it up in a small telescope. 

An orbit of the comet, calculated 
by Dr. H. E. Wood of the Union Ob- 
servatory, Johannesburg, South Afri- 
ta, and communicated to Dr. Leusch- 
ner through the Harvard College Ob- 
servatory, shows that the comet had 
already passed the sun when it was 
discovered. On December 1 it was 


by the late Prof. E. E. Barnard 


in perihelion, as its closest approach 
to the sun is called, and was then 55 
million miles away from that body. 
Hence, it is unlikely to get any bright- 
er than the third magnitude, its bril- 
liance at the time of discovery. A 
very interesting feature of its path, 
says Dr. Leuschner, is that it is in- 
clined seventy-two degrees to the 
ecliptic, or the path on which the sun 
moves. 

According to calculation by Kather- 
ine Prescott and Charles Krieger, two 











of Dr. Leuschner’s students, it is 
PATH OF SKJELLERUP COMET 4 
SWAN / 
. LYRE 
Aree // . 
EAGLE yl Uo 
* / 
Altair / 
. Je . 
MG ° 
COMET ON . 
« S&c.22 
7:00 P.™ 
> / 
SERPENT +/ Sa 
ay 
= Vhere ~~ © a” 
Sun Sets PEC. 1B 7:00 O.™. 
- WESTERN HoRIzOoN @ 





385 






Reg. U.S. Pat. Of. & 








10¢ a copy $5 a year 
December 17, 1927 
ASTRONOMY 


Comet Visible in Evening Sky 





was photographed at the Yerkes Observatory 


moving north and to the east. On 
December 18, it will be in the con- 
stellation of Serpens, the serpent, 
which is almost directly west about 
7:00 P. M. on that date, and not far 
above the horizon. The comet should 
appear as a faint patch of light with 
a tail pointing upwards and to the 
left, or away from the sun. Thie tail 
will probably be about four or five 
times the diameter of the full moon. 
It will be a little fainter than the pole 
star, which is of the second magni- 
tude. 

On successive evenings it will grad- 
ually mount higher and higher in the 
evening sky. On Thursday December 
22, it will be in the constellation of 
Aquila, the eagle. This group is 
characterized by the bright star Altair, 
seen low in the western evening sky. 
Then it will keep on moving in the 
general direction of the pole star, 
gradually getting too faint to be seen 
without a telescope. 

Comets Champion Lightweights 

Though only a few of the stars 

(Just turn the page) 
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Comet Visible 

(Continued from page 385) 
visible in the sky exceed in brightness 
the Skjellerup comet, which is now 
near the earth and of naked eye vis- 
ibility, the comet is really an “airy 
nothing.” Even if it should land on 
the earth, as it will not, it would prob- 
ably aot do any particular damage. 
Some comets have been bright enough 
to be seen in full daylight, and to 
stretch their tails half-way across the 
sky. But even these have not con- 
tained enough material to make a 
first-class asteroid, or little planet, the 
largest of which are not over a hun- 
dred miles in diameter. It has been 
estimated that Halley’s comet, one of 
the most famous of these visitors, 
contained about a twentieth of the 
material excavated in digging the Pan- 
ama Canal. It has also been said that 
the brightness of MHalley’s comet 
would have been what it was if it 
were made up only of a dozen bodies 
as big as small marbles in a cubic 
mile of comet! 

Even the head of a comet is trans- 
parent enough for stars to shine 
through it. Probably, as it approaches 
the sun, if consists of a clump of tiny 
meteorites, which is seen, if at all, by 
reflected sunlight. Then it is drawn 
closer to the sun by the latter’s gravi- 
tational attraction, the tiny cometary 
particles having just about enough 
gravitational effect to hold the swarm 
together. Then it gets nearer the sun, 
and warmer. The heat causes gases 
that have been carried in the meteoric 
material to come out, carrying with 
them much finer particles, or dust. 
These are so small that the light from 
the sun exerts a pressure on them and 
so they travel away from the sun, 
to form the tail. When approaching 
the sun, the tail is behind the comet, 
but after it has passed around the 
sun and moves out into distance space 
again, the tail comes first, the head 
trailing along behind. Finally, it re- 
turns to pretty much the same state 
as when it entered the influence of 


the sun, but with some of its material 
lost to it forever. 

The brightness of the comet when 
near the sun is partly reflected sun- 
light and partly a glowing of the 
gases in the tail, under the influence 
of the rays of the sun. In this re- 
spect it is something like the aurora. 
The sun is sending out, besides visible 
light, numerous electrons, or “cathode 
rays.” These cause a luminescence 
of various gases when highly rarefied, 
an experiment that can be duplicated 
in the laboratory. The very thin gases 
in the comet’s tail, or in the upper at- 
mosphere in the case of the aurora, 
are made to glow by these rays. 


After the comet has passed the sun, 
it may go out into space to be lost to 
us forever. But many of the comet- 
ary orbits are ellipses, so that the 
comet returns again and again, in a 
period varying from a few years to 
many millennia. Sometimes the comet 
may approach within a short distance 
of one of the large planets, especially 
Jupiter. The great gravitational at- 
traction of the planet will then put a 
considerable kink in its orbit, so that 
when it returns again near the earth 
it may be almost unrecognizable as 
the same comet. 


Not Same as Star of Bethlehem 


Though these calculations of astron- 
omers show that the week preceding 
Christmas and possibly Christmas eve 
itself will reveal a naked eye comet in 
the western sky, it will probably not 
be the same sort of phenomenon that 
has been recorded in the Bible as the 
“Star of Bethlehem.” The sugges- 
tion has been made that this was really 
a bright comet, even Halley’s comet, 
which returned in the year 12 B. C., 
about eight years before the birth of 


Christ. Astronomers generally _ be- 
lieve, however, that it was not a 
comet. The famous astronomer Kep- 


ler thought that it was due to a close 
conjunction of the planets Jupiter and 
Saturn, which happened in 7 B. C. 
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PHYSICS 


Nobel Prize-Winner Tells of Discoveries 


On Saturday, December 10, in Stockholm, 
Sweden, the Nobel Prize in Physics was awarded 
igintly to Dr. C. T. R. Wilson, of Cambridge 
University, England, and to Dr. Arthur H. 
Compton, of the University of Chicago. In the 
following article, written by Dr. Compton espe- 
cially for Science Service, he summarizes the 
Nobel lecture which he gave when awarded the 
prize. 


X-Rays as a Branch of Optics 
By Artuur H. 
One of the most fascinating aspects 
of recent physics research has _ been 
the gradual extension of the familiar 
laws of optics to the very high fre- 
quencies of X-rays, until at present 
there is hardly a phenomenon in the 
realm of light whose parallel is not 
found in the realm of X-rays. Re- 
fection, refraction, diffuse scattering, 
polarization, diffraction, emission and 
absorption spectra, photoelectric et- 
fect, all of the essential characteris- 
tics of light have been found also to 
be characteristic of X-rays. At the 
same time it has been found that some 
of these phenomena undergo a gradual 
change as we proceed to the extreme 
frequencies of X-rays and as a result 
of these interesting changes in the 
laws of optics we have gained new 
information regarding the nature of 
light. 

It has not always been recognized 
that X-rays is a branch of optics. As 
a result of the early studies of 
Roentgen and his followers it was 
concluded that X-rays could not be 
reflected or refracted, that they were 
not polarized on traversing crystals, 
and that they showed no signs of dif- 
fraction on passing through narrow 
slits. In fact, about the only property 
which they were found to possess in 
common with light was that of propa- 
gation in straight lines. Many will 
recall also the heated debate between 
Barkla and Bragg, as late as 1910, one 
defending the idea that X-rays are 
waves like light, the other that they 
consist of streams of little bullets 
talled “neutrons.” It is a debate on 
which the last word has not yet been 
said ! 

Though Roentgen in his early ex- 
periments was unable to find either 
refraction or reflection of X-rays, un- 
Successful attempts to detect such ef- 
fects were persistently made until 
1919 when Stenstrom in a study of 
the spectra of soft X-rays noticed 
tertain peculiarities in these spectra 
Which he ascribed to the refraction of 
the X-rays in the crystals that he 
sed. This suggestion of refraction 
Was confirmed by experiments by 

ane and Siegbahn in which they 
Noticed similar effects with ordinary 
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X-rays. It was found that for the 
X-rays the index of refraction of a 
crystal is less than that of air, con- 
trary to what is found in the case of 
light. This suggested the possibility 
of obtaining total reflection as X-rays 
go from air into glass, similar to the 
total reflection of light at the surface 
of a prism. The discovery of such 
total reflection opened the way to new 
and more precise measurements of the 
refraction of X-rays and made possi- 
ble studies of the spectrums of these 
rays using diffraction gratings similar 
to those used with light. 

These experiments on the refrac- 
tion and reflection of X-rays have 
afforded us what is perhaps our best 
quantitative tests of the classical 
theory of optical refraction and it has 
given us our most accurate method 
of counting the number of electrons 
in atoms. 


X-Rays Like Light 

Perhaps the property of light which 
is most closely connected with its 
wave characteristics is that of diffrac- 
tion or interference. The first suc- 
cessful attempts to observe the dif- 
fraction of X-rays were perhaps those 
of Walter and Pohl, whose experi- 
ments when interpreted by Koch and 
Sommerfield, showed rather definite 
bending of the X-rays as they passed 
through narrow slits. It was this 
work. which suggested to Laue his re- 
markable experiment of using crystals 
as diffraction gratings for X-rays. The 
manner in which these experiments of 


Laue’s led to precise measurements of 
X-ray wave-lengths and to a knowl- 
edge of crystal structure more pre- 
cise than we have dreamt possible, is 
well known. 

There is, however, another diffrac- 
tion phenomenon which during the 
last few years has become important. 
It is that of the diffraction of X-rays 
by gratings ruled on polished sur- 
faces. These experiments have af- 
forded us our most direct method of 
measuring X-ray wave-lengths and 
have during the last year enabled us 
to study the complete spectrum from 
visible light through the ultraviolet 
and soft X-ray regions into the region 
of X-rays. It would take a bold man 
indeed to suggest, in view of this re- 
cent work, that there is any essential 


difference in quantity between the 
X-rays and light. 
A second characteristically wave 


property of light is its polarization. 
Though Roentgen’s early attempts to 
polarize X-rays by means of prisms, 
as light is polarized, were without suc- 
cess, Barkla some twenty years ago 
succeeded in polarizing X-rays by 
scattering them at right angles much 
as sunlight is polarized when scattered 
as blue light from the sky. More re- 
cent experiments have shown that 
under suitable conditions this polari- 
zation of the X-rays is complete at 
90° with the primary beam in exact 
accord with the predictions of the 
electromagnetic wave theory of radia- 
tion, 


The Compton Effect 

The phenomena which we have been 
considering are those in which we 
find with X-rays results entirely in 
accord with our expectations if they 
obey the same laws as ordinary light. 
Within the last few years, however, 
phenomena connected with the scatter- 
ing of X-rays has become prominent 
in which gradually increasing depar- 
tures from the optical laws appear as 
we go to the very high frequencies of 
X-rays. I refer to the change of 
wave-length of the X-rays when they 
are scattered. The experiments show- 
ing this change of wave-length are too 
well known to require description. It 
is found that a part of the scattered 
rays are of the same wave-length as 
the primary radiation but that a part 
which becomes increasingly prominent 
for the higher frequencies is of in- 
creased wave-length. 

Attempts to account for this 
phenomenon on the basis of waves 

(Just turn the page) 





X-Rays and Optics 
(Continued from page 387) 


have not been successful. Simple ex- 
planation is, however, found in the 
assumption that the X-rays consist 
of rapidly moving particles which we 
may call photons which are deflected 
by electrons. On this view when a 
photon bounces from an electron the 
electron the photon 
with before. This 
reduction in energy corresponds to an 
increase in wave-length which is found 
with expert- 


recoils leaving 


less energy than 


to be in exact accord 


mental measurements. 

When this theory was first proposed 
electrons from scattered 
X-rays were known, but they 
yvered by Wilson and Bothe with- 
in a few months after their predic- 
tion. Now we know that the number, 
energy and spatial distribution of these 
recoil in accord with the 
predictions of the photon theory. The 
final test of theory 
following a photon after its collision 
with one electron until it collided with 
a second. Photographs showing the 
paths of the electrons recoiling from 


recoiling 
were 


disc 


electrons are 


consisted in 


the 


such a photon made it possible to fol- 
low its path and to show that energy 


and momentum were conserved when 


it collided with the first electron. Un- 
‘less there is some fault with this ex- 
periment it would seem to show 
definitely that the X-rays consist of 
minute particles. 


Waves or Corpuscles? 
Thus we see that as a study of the 


scattering of radiation is extended 
into the very high frequencies of 
X-rays, the manner of scattering 


changes. For the lower frequencies 
the phenomena could be accounted for 
in terms of waves. For these higher 
frequencies we can find no interpre- 
tation of the scattering except in 
terms of the deflection of corpuscles 
or photons of radiation. Yet it is 
certain that the two types of radiation, 
light and X-rays, are essentially the 
same kind of thing. We are thus 
confronted with the dilemma of hav- 
ing before us convincing evidence that 
waves, and at 
consists of 


consists of 
time that it 


radiation 
the same 
corpuscles. 
It is these changes in the laws of 
optics when extended to the realm of 
X-rays which have been in large 
measure responsible for the recent 
revision of our ideas regarding the 
nature of the atom and of radiation. 
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PHYSICS 


Latest Nobel Laureate 
(Picture of Prof. Compton on Page 387) 
When it comes to winning Nobel 

prizes in physics, few, if any, institu- 
tions can equal the record of the Ry- 
erson Laboratory of Physics at the 
University of Chicago. The first came 
in 1907 to Prof. A. A. Michelson. 
Then, in 1923, Prof. R. A. Millikan 
received the prize, after he had left 
Chicago to go to the Norman Bridge 
Laboratory in Pasadena, but for 
work done at the Ryerson Labora- 
tory. 

Now, the third award comes with 
the announcement that Dr. Arthur H. 
Compton shares the prize this year 
with Prof. C. T. R. Wilson, of Cam- 
bridge University. It is very appro- 
priate that these two should be paired, 
for it is Prof. Wilson’s method 
of photographing the tracks of movy- 
ing atoms by their trail of fog that 
Dr. Compton has employed in his 
work. 

Dr. Compton belongs to a physical 
family, for his older brother, Prof. 
Karl T. Compton, professor of phys- 
ics at Princeton, is also one of Amer- 
ica’s leading physicists. 

It was in Wooster, Ohio, that Dr. 
Compton first saw the light of day 
on September 10, 1892, and it was 
from Wooster University that he 
graduated in 1913 with a B. S. After 
graduate work at Princeton and teach- 
ing and research work at Wooster, 
Princeton, Minnesota, the Westing- 
house research laboratory and Wash- 
ington University, St. Louis, Dr. 
Compton became professor of physics 
at Chicago, where he is actively at 
work. This year he is vice-president 
of the American Association for sec- 
tion B, a position which his brother 
held in 1925. 
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A VENUS LANDSCAPE might look something 
earth during the coal age 


By FRANK THONE 


Is there life on other worlds than 
ours? More especially, is there in- 
telligent life? Are there human 


beings, or any beings, whatever they 
may look like, with minds com- 
parable to human minds? Do they 
wonder about us, as we wonder about 
them? Are they trying to get into 
communication with us, and will it 
ever do us any good to try to get 
into communication with them? 


The natural inclination of most 
of us is to believe that there is life 
in other parts of the universe besides 
the little spinning globe to which we 
cling. We are all more or less un- 
consciously imbued with the dictum 
of the mediaeval schoolmen that “na- 
ture abhors a vacuum,” and the 
notion that all these other worlds 
are quite empty strikes us as a sheer 
waste of good real estate. If they 
are really devoid of human life we'd 
like to have the job of subdividing 
them and putting them on the mar- 
ket. Jules Verne, H. G. Wells and a 
whole host of other romancers have 
woven hundreds of fantastic tales 
about invasions of the earth from 
Mars, or voyages to the moon in a 
giant rocket. 


But the other-world fairylands 
of renaissance and early modern 
Speculation have been passed in 


Teview before the great unwinking 
eyes of our great telescopes, and one 








like 


picture of the 


imaginary 


this; an 


by one they have puffed and burst 
like rainbow-colored bubbles. Out of 
the eight planets that circle around 
the sun, to only one, our own earth, 
can we with any certainty assign a 
population of living plants and ani- 
mals, ruled over by a human race. 
Two of the remaining seven, Mars 
and Venus, may conceivably support 
life, though there is no real evidence 
that they do. All the other planets, 
together with earth’s satellite, the 
moon, are with hardly the shadow 
of a doubt totally devoid of any liv- 
ing thing. 

Why are we so certain of this? 
Well, life of any sort demands cer- 


tain conditions for its existence. 
There must be solid land for ani- 
mals, water for fish, air for birds 


and insects. There must be oxygen 
for breath, carbon dioxid and _ nitro- 
gen for plants to make into food, 
sunlight to supply the energy for 
this all-important process. The tem- 
perature must not drop below the 
freezing point of water for too long 
a time, nor rise above a certain limit, 
which for most plants and animals 
is well short of the boiling point. 
These are not all the necessary con- 
ditions, but only a few of the out- 
standing ones. If a planet can not 
offer all the necessary conditions, it 
goes uninhabited. If even one of 
them is lacking, the planet is just as 
badly off as if it offered none at all. 
Life is a very fussy tenant. 
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Vacant Lots in the Solar System 


If we check over the list of planets 
with these considerations in mind, 
the outlook is not at all good for 
habitability of. the houses in this 
part of the universe. The four outer- 
most planets, Jupiter, Saturn, Uranus 
and Neptune, the giants of the solar 
system, are ruled out at once on sev- 
eral counts. For one thing, they are 
simply big. The smallest of 
them, Uranus, has fifteen times the 
mass of the earth, while the largest, 
Jupiter, overtops us in weight 318 
times. The force of gravity on them 
of course is proportional to the mass, 
so that a man or any higher ani- 
mal of the kinds we know would 
be crushed flat by his own weight 
if he landed on one of them. One 
could get some idea of how it would 
feel to be on one of these huge 
planets by putting on a suit of an- 
tique armor and trying to take a 
stroll across the face of one of the 
powerful electromagnets used in the 
steel mills for lifting carloads of pig 
iron. 

Moreover, life at the visible sur- 
face of one of these planets would 
be impossible for anything but 
winged creatures able to remain con- 
stantly in the atmosphere; for what 
we see of these four giants is not 
the solid globe itself, but the outside 
of a very dense atmosphere. No one 
knows what this atmosphere is made 
of. Certainly, however, it is not 
transparent like air. It either con- 
tains gases much denser or more 
opaque than air, or is perpetually 
cloudy. The peculiar belted and 
striped appearance of Jupiter strong- 
ly suggests the latter possibility. 
How tar down through this sea of 
gas it is to solid earth, or rather to 
solid Jupiter, again no one knows. 
Nor is it known what conditions 
would be like at the solid surface of 
one of these giant planets, if such 
a solid surface exists. Some as- 
tronomers guess that it might be 
very hot and others that it is very 
cold but they candidly state that 
these are only guesses. 


The light received from the sun by 
these distant planets is much less 
than that falling on an equal area on 
earth. Sun-power is only one twenty- 
fourth as great on the visible surface 
of Jupiter, the nearest of them, and 
on Neptune, the most remote, 30 
times as far from the sun as the 


too 


far 
earth is, sunlight is only one nine- 
hundredth as strong as it is here; on 
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So we come to Mars, the planet 
evervbody thinks of first when 


e talk turns o1 the possibility ot 
extra-terrestrial lite entirely aside 
‘rious “canals,” there 
ie basis of what we posi- 
ely know about it, much bette 
of favorable conditions for 
ranic existence there than on any 
of the other planets so tar discussed. 
Mars is much smaller 
than the ear little 
over half the about 
nth of the mass. Gravitational 

less on Mars 


Lo be sure, 
having only a 


diameter and 


ull therefore is much 


than on the earth The fantastic 
stunts we think of when we compare 
Mla with the Wsects would be pOs- 


sible on Mars: a man 


could drag a 


box car as an ant drags a dead 
beetle, or jump over a house as a 
flea jumps over the hand that tries 

1, 7 

» 4 Ail I 
\gal Mars has an atmosphere, 
which may be made of air such as we 
have here, though it would of course 


inner, because of the 


inabuil- 


e much tl 


smaller planet’s gravitational 


» keep it pulled down tight. At 
best, breathing on Mars would be as 
difficult as it is on a very high 


earthly mountain top. But there 1s 


an atmosphere, anyway. 
Mars probably also has water. At 
fields 


least. what seem to be snow 


form and recede about its north and 
south poles as the seasons come and 
ae) But they are not permanent 
snow caps; they vanish completely 


form each 


there 1s 


or nearly so, and anew 
\lso, nothing on 
the plant that can be definitely iden- 


season. 


tified as an ocean, or even as a large 
lake. There is water, but very lit- 
tle. The climate of Mars is far drier 
than that of the earth. 


The “canals,” markings first noted 
by the Italian astronomer Schiaparelli 





in 1878 have been made much of, 


evidences vast engineering 
ancient and 


highly civilized race, to keep them- 


works produced by an 


selves alive on a world gone nearly 
Undoubtedly these markings 
do freshen and fade with the Mar- 
tian seasons, but what the meaning 
of it all is remains a mystery. In 
any case, the beautiful straight lines, 
often in parallel pairs, are visible 
only on drawings made by astrono- 
mers of what they saw, or thought 
they saw, through their telescopes. 
\ctual photographs show them only 
as blurs and faint Without 
doubt there are markings there, but 
most astronomers regard them as en- 
tirely natural formations and relegate 
the Martian supermen to the realm 
of romantic novels. 


desert. 


St reaks. 


One thing real remains of the 
whole “canal” extravaganza. Every 


Martian spring brings a flush ol 
greenish color over parts of the face 
of the planet, which is usually a pro- 
nounced red in color. Are there 
forests on Mars, or perhaps swamps 
of bulrushes and cattails, or even 
the idea sticks—cultivated fields’ 
There is probably water, at least a 
little. Mars gets less light than we 
do, being one and one-half times as 
far from the sun; but even so, that 
would probably be enough. 

The red color of Mars would seem 
to lend some support to the idea that 
the planet is a cold desert, with con- 
ditions resembling those of the Gobi 
but much more intense. Many mil- 
lions of years ago, between the time 
when coal was formed and the time 
when the dinosaurs walked the earth, 
this planet of ours went through a 
geological period characterized by 
drought, accentuated at least part ot 
the time by cold. The lush forests 
of the coal beds dwindled, the water- 
loving amphibians vanished, leaving 
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Building and Flying Model Airplanes 





This is the eighteenth and last of a series of 
articles by Paul Edward Garber Mr. Garber is 
in charge of aeronautics at the Smithsonian 
Institution. 


The following material will now 
be required: 
4 pine braces 9x34x'% inches. 
pes. metal tubing, 434 inches long with 
a % inch inside diameter. 
pes. of the same tubing, 514 inches long. 
pe. of the same tubing 334 inches long 
pe. balsa wood 414x3¢x34 inches. 
upper pine braces 3”x'” dianteter. 
lower pine braces 4”x!4” diameter 
The first step is to fasten the 
wing to the fuselage. This is done 
by means of two screws passing 
through the holes near the center 
of the wing and into the second 
upper spar of the fuselage. Be sure 
that the wing is at right angles to 
the center line of the fuselage. Next 
we will prepare the four braces 
which must reach f bottom 


bo 


to bo = & fro 


from the 
longeron to the wing strengtheners 
as shown in Figures 1 and 2. Ata 
distance of six inches from one end 
the front two of these are to be cut 
over to one side and this remaining 
part rounded, as shown in Fig. 2-a. 
The flat section of the braces is to 
be streamlined, that is, made so it 
will pass easily through the air, to 


the shape shown in Fig. 5-a. The 
rounded part goes in front. Now 


take the two 434 inch lengths of 
tubing and pinch a portion near one 
end as shown in Figure 3, and 
through this part drill a hole large 
enough to pass a small screw, such 
as a No. 00-4” long with a round 
head. The long portions of the front 
tubes are to be four inches long, and 
the bends are to be such that when 
the tubes are placed at a forty-five 
degree angle the short parts will en- 


gage the streamlined braces. 


When these have been correctly 
shaped they may be screwed to the 
fuselage and the streamlined braces 
may be fastened in the short sockets 





strengthening 
pieces in the wing. The 2 other 
braces are shaped and attached in 
like manner, but must be bent for- 
ward from the pinched portion to 
engage the lower end of the front 
tubes as shown in Fig. 2-¢ 

Obtain two :wheels about two 
inches in diameter. These may be 
purchased from model supply houses, 
taken from a ten cent store toy, or 
turned from wood. Now take two 
nails about No. 16—2 inches long, 
pass them through the wheel axles 
and bend them as shown in Fig. 1-b. 
Solder a small washer on the nail 
near the wheel, pass the shank of 
the nail up the front tube, and solder 
the nails and two tubes together as 
shown in Fig. l-c and 2-g. Two up- 
right braces are next made. They 
are shaped as shown in Fig. 1-d and 
lig. 5, from the piece of balsa wocd 
4'4 inches long. They are An 
broided and wired at the two points 
of intersection. From the short 
length of tubing 6 tube sockets are 
made as shown in Figure 4. Two of 
these are used to attach the upper 
end of the upper braces, the lower 
end being wired to the juncture, The 
other four are used on each end of 
the two braces which extend from 
the point of juncture just named to 
the joint of the rear brace and 
longeron. The rear socket 1s fast- 
ened under the other socket, using 
the same screw for both. 

In the original plane flown by Lind- 
bergh every effort was made to re- 
duce head resistance. One instance 
was in the joint between the wing 
and fuselage, where the two were 
blended together. We will do the 
same thing and attach a piece of 
covering to the upper surface of the 
fuselage in front of the wing as 
shown at Fig. 2-f and carry it over 
the wing, and adhere it in back of 
the trailing edge. Dope may be used 


and nailed to the 


1 
t 
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Vacant Lots in Solar System 
(Continued from page 390) 
forms behind 


development ot 
which had 


newer and hardier 
them, and a great 
land-dwelling reptiles, 
hitherto been relatively unimportani. 
This age was the Permian. 

It is admittedly stretching things 
a bit to jump from a similarity in 
color between the Mars of today 
and the earth of the Permian ves- 
terday, to the conclusion that our 
nearest neighbor planet is now un 
dergoing the hard times of a lPer- 
mian period of its own. But at least 
it is worth a question and a con 
jecture. 

There remains still one planet not 
vet examined. Venus is a more dif- 
ficult object for astronomical study. 
But in many ways it resembles the 
earth far more closely than any 
other member of the sun’s family. 
It is slightly smaller than the earth, 
a diameter of 7600 miles as against 
our 8000, but has about the same 
mass. Therefore the force of grav- 
itv is about the same there as here. 
If a man should ever reach Venus 
he would be able to walk normally 
as soon as he stepped on its soil, 
neither falling crushed by his own 
weight, nor leaping over hedges and 
houses without intending to. ‘That 
would be a great comfort. 

Like Mars, Venus has atmosphere 
comparable with that of the earth. 
Only there would seem to be a great 
deal more atmosphere on Venus than 
there is on Mars. There may even 
be more atmosphere on Venus than 
there is on the earth. But it would 
not be a monstrous, smothering, 
murderous atmosphere like that of 
Jupiter and the other great outly- 
ing planets. Telescopic observations 
have never penetrated to the actual 
surface of Venus, because of the 
constant veil this atmosphere throws 
about the planet, but it is pretty cer 
tain that it is not abnormally deep 
judging by what we know about 
the relations between the size and 
mass of the sphere. It has been 
suggested that the atmosphere of 
Venus is like that of the earth, with 
the addition of a great deal of water 
vapor, making a constant blanket of 
cloud or fog. 

Venus is probably warm, unless 
this cloud blanket modifies the heat, 
for the planet’s orbit 1s only three- 
fourths of our distance from the sun. 
Of course, not being able to see the 
actual surface, we are unable to say 
there are any oceans on 
but the chances are just as 


whether 
Venus 
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Vacant Lots in Solar 
mtinued from page 

rreat that there isn’t any land! 
\ssuming, however, that there is, it 
would seem that the normal climate 
of Venus would resemble that of the 
tropical rain-forests: almost 
rain on a minute's no- 


earth's 


constant fog, 


tice a dozen times a day, a damp 
warmth very enervating to human 


beings but supporting an unimagin- 
ably rich jungle vegetation which in 
turn harbors an unimaginably rich 
development of animals 

There have been periods in_ the 
history when far wider 
stretches of the earth probably had 


world’s 


such a climate. The coal age was 
such a one, when vast forests of 
ferns, or fern-like seed-plants, of 
mammoth horsetail rushes, of great 
harsh trees like nothing that now 
grows, stood thick and rank in the 
vast, level bogs that filled what is 
now most of the eastern half of this 
country. Again, there was a tre- 
mendously rich vegetation during 
the days of the dinosaurs. Both 
these times must have had exceed- 


ingly warm, moist, cloudy climates, 
to produce such a welter of veg- 


etable and animal life. It is quite 
possible also that even earlier 
periods, such as the Devonian, or 
age of fishes, when sea life pre- 


dominated over land life, may have 
had such a cloud veil wrapped around 
the earth. 

Venus, then, seems to be the dar- 
ling of the solar systems—if we of 
the earth modestly except ourselves 
for the once. Mars, the only other 
is wry and withered, but 
sister Venus seems to have the 
vigor and sap of life in her. 


possibility, 


our 


But the mystery still remains, and 
probably will remain for many gen- 
erations. If we ever succeed in 
piercing that fog, what shall we see? 
\ planet mostly ocean, swarming 
with Devonian king-crabs and 
sharks? <A luxuriant Carboniferous 
forest? A landscape over-strid- 
den by monster lizards long since 
vanished from the earth? Or the 
towers and cities of a people adapted 
to a foggy light and inured to a 
constant tropical warmth? 


be yf? 
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California’s redwood trees will last 
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rate of consumption. 
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Model Airplanes 
(Continued from page 391) 
for adhesive, and care must be taken 
to get a smooth joint. 

The now be a very 
the original 
but differs 

The most 


model should 
close reproduction of 
“Spirit of St. Louis”, 
from it in a few details. 
striking departure is the propeller, 
which we have had to increase in 
order to make the model capable of 


flight. The original sized propeller 
scaled down would be inadequate. 
The photograph shows a_ scaled 


propeller, whereas the one you have 
made is two inches longer. To ac- 
commodate this increased length we 
have lengthened the landing gear, and 
braced it a trifle differently to allow 
for its increased length. In the 
original plane the upright streamlined 
braces are enclosures for the shock 
absorbers, Lut we have not added this 
detail. Lindy’s plane had the junc- 
ture of the slanting streamlined braces 
and the wing enclosed in a housing. 
This may be duplicated by forming 
the housing from Plastic Wood. 

A great deal can be done in the 
way of improving the model by paint- 
ing it. All surfaces should be painted 
with aluminum paint. On the right 
under side and the left upper side of 
the wing, facing the model, the des- 
ignating mark N-X-211, Lindy’s li- 
cense number, is to be painted with 
large letters facing rearward. 

You should look through back is- 
sues of magazines and newspapers and 
find a photo of the original plane and 
from it copy other features. In this 
way you will 
side through which Lindbergh 
served the progress of his plane and 
a set of six small windows are in 
the wing above the others. These 
windows may be indicated by black 
paint, or by cutting the fabric and 
inserting a piece of celluloid in the 
proper place. . All of us recall the 
beautiful metal nose of the original. 
You may duplicate this by painting 
black spots’ on the front of the model, 
but a far better way is to use a coat- 
ing of tinfoil. Procure the kind which 
has a mottled surface, such as comes 
about typewriter ribbons or candy 
Fasten this to the fabric, :coating it 


ob- 


see a window on each. 


No 23. 
with shellac and sticking it in place. 
The lettering, “Spirit of St. Louis,” 
should most assuredly be added. A 
dummy motor can be made by gluing 
on nine radial pieces of black painted 
dowel stick as was done in the above 
model, or the individual cylinders 
can be made more like the originals 
by adding flanges, valves, exhaust 
pipes, tappet rods, etc. The tank air 
inlets, the air speed indicator, the 
earth inductor compass rotor and 
other features may be added, details 
of which can be procured from photo- 
graphs of Lindbergh’s plane. 

To fly the model set all controls in 
neutral. Remove the motor stick and 
attach thereto a rubber motor com- 
posed of twelve strands of ¥-inch 
Hat rubber, looped from a piece 15 
feet long. It is attached by means of 
the “S” hook at one end and the shaft 
hook at the other end, after passing 
through the cans, as was done for 
the other two models previously de- 
scribed. Wind the propeller about a 
hundred times, either with the finger 
or by using a winder. Insert the 
motor in the model, snap the dress 
clips to retain it and rest the model 
on the ground, having a good smooth 
runway underfoot and a clear field for 
at least 200 feet ahead. Make a final 
inspection to be sure all is O. K., then 
release the propeller. The model 
should rise from the ground and fly. 
Adjustments can be made by use of 
the rudder, elevators and ailerons, to 
insure straight flights, or correct 
balance. By the manipulation of the 
controls your model may be made to 
perform various aerial maneuvers. 

With the completion of this model 
this series ends. I trust that you have 
gained a liking for the fascinating 
sport of model flying, and know that 
you can now proceed with other 
models, using the knowledge you have 
obtained from this series. If any of 
you have any problems to be solved 
in connection with these or’ other 
models I shall be glad to assist you. 
You may address me in care of the 
SCIENCE News-Letter. 
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There is less sap in trees in warm 
weather than at other times. 
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MEDICINE 


Prize Method Used Here 


One of the first places in the 
United States to start the treatment 
of paralysis by inoculation with ma- 
laria, the method for which Prof. 
Julius Wagner-Jauregg of Vienna 
has received the 1927 Nobel prize in 
medicine, was St. Elizabeth’s Hos- 
pital for the Insane of the District 
of Columbia. 

“Shortly after I first heard of the 
malarial method through the Vienna 
medical press,” Dr. William A. 
White, director of St. Elizabeth’s, 
declared recently, “my old personal 
friend, Dr. Weigandt of Hamburg, 
came to New York tu attend a psy- 
chiatric meeting several years ago. 
The results he was getting at his in- 
stitution in Germany made it seem 
to me worth trying. It must be re- 
membered that the victims of the 
paralytic form of syphilis practically 
always die. Anything that gives a 
ray of hope is worth trying. Conse- 
quently, five years ago this month 
we inoculated our first group of par- 
alytics with malaria. I believe that 
we were the first institution in the 
country to do this. 

“The underlying theory of this use 
of one disease to kill off another,” 
explained Dr. White, “is that the 
spirochaete, the causative organism 
of syphilis:and its paralytic form, 
paresis, is injured by high tempera- 
tures. Malaria induces a tempera- 
ture that is recurrent. A spirochaete 


survives a temperature of 103 de- 
grees Fahrenheit very uncomfort- 
ably. Another run of ‘chills and 


fever’ and the organism is still fur- 
ther weakened. Eventually it suc- 
cumbs. 

“We use a benign tertian malaria, 
a mild form with fever every third 
day. It can be kept under cogtrol 
by quinine but we of course make a 
careful study of each individual pa- 
tient and his particular reaction to 
the two diseases to determine whether 
the treatment should be continued or 
not. Of the group of 103 paralytic 
patients that we inoculated first, 66 
were found to be definitely improved 
at the end of three years while only 
12 were dead. In a similar group 
of the same number, not treated 
with malaria and kept under ob- 
servation for the same period as 
controls, 79 were dead at the end of 
three years arid only }2 were im- 
proved. I may say in passing that 
I recently ran into one of my first 
operating an elevator in a 
He was well 


cases 
large downtown hotel. 


and happy and doing beautifully in a 


self-supporting job. In all, I think, 
we have treated about 350 cases and 
have a waiting list because it is so 
diffcult these days to find a malaria 
patient from which to obtain a 
sample of the necessary malarial 
blood for inoculation.” 

Important physiological evidence 
that the malarial treatment has a 
definite curative effect on paresis has 
been furnished by autopsies per- 
formed on five former patients at St. 
Elizabeth’s who died from other 
causes, Dr. White and his assistants 
declared. Cells that show a decided 
derangement in the brain of the 
paretic victim, were found in these 
men to have undergone a distinct re- 
turn to the normal condition of a 
healthy brain. 

It was as far back as 1887 that 
Prof. Wagner-Jauregg published his 
first paper explaining his funda- 
mental idea that febrile disease had 
an ameliorating effect on paralysis. 
Even then the idea was not new, 
for observers as long ago as the 
time of Hippocrates and Galen had 
noted that intermittent fevers pro- 
duced favorable effects on the para- 
lytic insane. But the Viennese psy- 
chiatrist took the clinical observa- 
tions of his predecessors and con- 
temporaries, added his own and built 
up a theory that he believed in. For 
years he struggled to collect data 
to prove his theory. He tried to in- 
duce curative effects on hopeless 
paralytics by inoculations with ty- 
phoid, tuberculin, erysipelas and in- 
termittent fevers. 

Ditferent workers with mental dis- 
observed that in the tropics 
where malaria was frequent and 
syphilis extraordinarily =comimon 
among the native population, paresis, 
the deadly form of paralysis that 
often occurs in the last stages of 
syphilis, was unknown, This state 
of affairs was specially well demon- 
strated in both Java and in China. 
‘Furthermore malaria presented the 
special advantages, for clinical use, 
of being recurrent—it could come 
back at the spirochaetes in the body 
enfeebled by the first malarial attack 
and subject them to uncomfort¥bly 
high temperatures again and again. 
It could be administered in a rela- 
tively mild form and cured up with 
quinine. Accordingly in 1917, 
Wagner-Jauregg made his first trial 
of malaria ,.with nine paralytic pa- 
tients. The results were encourag- 
ing. He continued the treatment. 
Other institutions followed, for it 
must be remembered that up to this 
time there was no real alternative 


ease 
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for paralysis but death. Today the 
application of the method is prac- 
tically world-wide in the more ad- 
vanced institutions where the para- 
lytic insane are housed. 

Though his grave and rather grim 
features have earned him the typical 
student-applied nickname of the 


“wooden statue,” Prof. Wagner- 
Jauregg’s lectures are enormously 
popular. An occasional twinkle be- 


lies his dour expression while one of 
his former students declares that he 
is not above an unprofessorial joke. 
Those who have worked with him in 
Vienna describe him as a marvelous 
physician and_ skilled clinician with 
an infinite capacity for painstaking 
research. 

Further developments of the ma- 
larial treatment in which he is par- 
ticularly interested at the present 
time are the preventive use of ma- 
laria in syphilitic patients before they 
develop paresis and a project for the 
finding of some method whereby 
malarial blood can be shipped from 
laboratory to laboratory. This fea- 
ture is of special importance on ac- 
count of the hit and miss chance of 
institutions finding a suitable malaria 
case just when they need it for inoc- 
ulation of their paralytics. With all 
the health propaganda against the 
mosquito, good useful malaria cases 
of the right type are getting hard 
to find in the more enlightened coun- 
tries. 
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T. B. Claims Married Victims 


If a man or woman, who is united 
to a matrimonial partner with open 
tuberculosis, is below par physically, 
his or her chances of acquiring the 
same dreaded infection are about 
one in Six, 

This is the conclusion Dr. Arnold 
Minnig of Denver has drawn from 
analysis of data from over 5000 tu- 
berculosis cases he has observed at 
the Denver Municipal Tuberculosis 
Dispensary. Out of a total of 5067, 
ISS88 cases were married or widowed. 
Of these, 319 or 16.8 per cent, Dr. 
Minnig has reported to the Ameri- 
can Medical Association, were cases 
in which both consorts had active 
tuberculosis or one or the other died 


Prof of the disease. 


Hygienic living and _ intelligent 
prophylaxis are the weapons to be 
used to prevent tuberculosis spread- 
.ing in families, he stated, just as 


“they are a@verywhere else that the 


great white\ plague is found. 
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How to Use Key-Word Feature 


In order to aid in catching the items 
that concern you and to facilitate clip- 
ping and filing, a key word in small 
capitals has been printed on the right 


of the line above each article. The 
key words used fit into any system of 
classification, whether it be a straight 
alphabetical file, a system ot your 


the Library of Congress 
ciassification or the Dewey system. 
Note that you can clip out any ar- 
ticle without fear of damaging another 
article in which you might be inter- 
ested, since editorial matter printed 
on the right-hand pages is backed by 
advertising, standing matter or a con 
article on the other 


own devising, 


tinuation of the 
side. 


Library of Congress Classification 


lhe classification of the Library of 
Cong has come into common use 
in the libraries of the cbuntry owing 
to the publication by the Government 
of the card index of all new books. 
We print below a list of the subject 


ress 


‘ 


Horticulture. Land- 


SB field crops. 
Pests and plant 


scape gardening. 
diseases. 
Forestry. 
SF Animal culture. Veterinary medicine. 
‘H_ Fish culture and fisheries. 
SK ° Hunting. Game protection. 


SD 


7 Technology. General. 
TA Engineering. General. 
TC Hydraulic engineering. 
TD Sanitary and municipal engineering. 
TE Roads and pavements. 
TF Railroads. 
TG _ Bridges and roofs. 
TH Building construction. 
J Mechanical engineering. 
TK Electrical engineering and industries. 
“fL Motor vehicles. Cycles. Aeronautics. 
TN Mineral industries. Mining and Me- 
tallurgy. 
TP Chemical technology. 
TR Photography. 
TS Manufactures. 
TT Trades. 
TX Domestic science. 
U Military science. General. 
V Naval science. General. 


Dewey Classification 


The main divisions of the Dewey 
Decimal Classification, used in many 
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450 Italian , 
4600 Spanish 
470 Latin 
480 Greek 
49 Minor Languages 
500 NATURAL -SCIENCE— ‘ 
510 Mathematics - 
520 Astronomy 
530 Physics 
540 Chemistry 
550 Geology 
560 Paleontology 
570 Biology 
580 Botany 
590 Zoology 
600 USEFUL ARTS— 
610 Medicine 
620 Engineering 
630 Agriculture 
640 Domestic economy 
650 Communication. Commerce 
660 Chemical technology 
670 Manufactures 
680 Mechanic trades ti 
690 Building el 
700 FINE ARTS— b 
710 Landscape gardening a 
720 Architecture “ 
730 =-Sculpture ce 
740 Drawing. Decoration. Design Fa 
750 Painting st 
760 Engraving " 
770 Photography 
780 Music 
790 Amusement I 
800 LITERATURE— x Ss 
810 American 4 ( 
820 English | 
830 German t f 
840 French BC 
850 Italian k 
860 Spanish § 
870 Latin p 
880 Greek K 
, 890 Minor languages VY 
900 HISTORY— S 
910 Geography and travels 
920 Biography 
930 Ancient history 
Modern A 
940 Europe 
950 Asia s] 
960 Africa ‘1 
970 North America “ 
980 South America , S 
990 Oceania and polar regions ‘ x 
. a 
About Buyi 
: © 
out Buying : 


Books— h 


how much trouble it 
is to get the book that 


itles which are most used in the libraries and by ‘many individuals, is 
Science News-Letter. The full given below for the convenience of 
scheme of classification is contained in those who wish to use this system: 
“Outline Scheme of Classes,” issued 00 GENERA WORKS— 
by the Library of Cdngress 010 sibliography 
! UT at | — 020 Library economy 

A General Works. Polygraphy. 030 General cyclopedias 
B Philosophy. 040 General collected essays 
BF Psychology. 050 General periodicals 
G Geography, voyages, travel. 060 General societies 
GA Mathematical and astronomical geog- 070 Newspapers 

raphy. 080 Special libraries. Polygraphy 
GB Physical geography. 090 Book rarities 
GC Oceanology and oceanography. 100 PHILOSOPHY— 
GF  Anthropogeography. 110 Metaphysics 
GN Anthropology. Somatology. Ethnol- 120 Special metaphysical topics 

ogy. Ethnography. Prehistoric ar- 130 Mind and body 

cheology. 140 Philosophical systems 
GR Folklore. : 150 Mental faculties. Psychology 
GT Manners and customs. 160 Logic 
GV Sports and amusements. Games. 170 Ethics 
HC Economic history and _ conditions. 180 Ancient philosophers 

National production. 190 Modern philosopers 
HiD Economic history. Agriculture and 200 RELIGION— 

Industries. 210 Natural theology 
HE Transportation and communication. 220 Bible 
HF Commerce. 230 Doctrinal. Dogmatics. Theology 
HM _ Sociology. General. 240 Devotional. Practical 
HQ Family. Marriage. Woman. 250 Homiletic. Pastoral. Parochial 
HV Social pathology. 260 Church. Institutions. Work 
#§ I-ducation. 270 Religious history 
M Music 280 Christian churches and sects 
N Fine arts. 290 Ethnic. Non-Christian 
P Philology and linguistics. 300 SOCIOLOGY— 
QO Science. General. 310 Statistics 
QA Mathematics. 320 Political science 
QB Astronomy. 330 Political economy 
QC Physics. 340 Law 
QD Chemistry. 350 Administration 
QE Geology. 360 Associations. Institutions 
QH_ Natural history 370 Education 
OK Botany. 380 Commerce. Communication 
QL Zoology. 390 Customs. Costumes. Folklore 
QM Human anatomy. 400 PHILOLOGY— 
QP Physiology. 410 Comparative 
QR Bacteriology. 420 English 
R Medicine. General. 430 German 
Ss Agriculture. General. 440 French 
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4. Columns of sinc 


In reading the following account of the forma- 


tion of the first chemical battery for preducing 
electricity, in which Volta clearly describes the 
way to make one, it must be borne in mind 
that the author was writing in a language for- 
eign to him. The Leyden jar and the apparatus 
which Volta calls a “battery’’ are in reality 
condensers; the torpedo is a living fish from 
which ‘electric shocks may be obtained. Blotting 
paper will be found a more satisiactory modern 
substitute for the discs of cardboard or leather 
which Volta used. 

COLLEZIONE DELL’ OPERE 


DEL CAVALIERE CONTE ALES- 
SANDRO VOLTA, [by] Watrizio 
Comasco, Firenze, 1858. On the elec- 
tricity excited by the mere contact of 
conducting substances of different 
kinds. In a letter to the Rt. Hon. 
Sir Joseph Banks Ba. K. B. P. R. S. 
Read June 26, 1800 (letter originally 
in French, specially translated for the 
SCIENCE NeEws:LETTER). 


Electricity From Conductors 
At Como in Milan March 20, 1800. 

After a long silence, for which I 
shall not try to excuse myself, I have 
the pleasure to communicate to you, 
Sir, and by means of you to the 
Royal Society, some striking results 
at which I have arrived, in pursuing 
my experiments on electricity ex- 
cited by the simple mutual contact of 
different sorts of metals, and similar- 
ly of other conductors, also differing 
among themselves, whether liquid, or 
containing some moisture, to which 
they properly owe their power as 
conductors. The chief of these re- 
sults, and the one which compre- 
hends nearly all the others, is the 
construction of an apparatus which 
resembles in its effects, that is to 
say, in the sensations which it is able 
to make one feel in the arms, etc., 
the Leyden jars, and still better than 
feebly charged electric _ batteries, 
which nevertheless works without 


stopping, or of which the charge, 





and silvér plates 


after each discharge, will re-estab- 
lish itself; which enjoys, in a word, 
as inexhaustible charge, a perpetual 
effect on the electric fluid, or im- 
pulse; but which furthermore differs 
essentially, and by this continuous 
action characteristic of it, and be- 
cause instead of consisting, like the 
ordinary electric jars and _ batteries, 
of one or more isolated plates, in 
thin beds of the bodies supposed to 
be the only electrics, protected from 
conductors or bodies called non- 
electrics, this new apparatus is 
uniquely formed of many of the 
latter bodies, chosen indeed from 
the best conductors, and so the 
fu.cher removed, from what has al- 
ways been believed of the nature of 
electricity. Yes, the apparatus of 
which I speak to you, and which 
without doubt will surprise you, ‘s 
only the assemblage of a number oi 
good conductors of different sorts, 
arranged in a certain manner, 30, 40, 
60 pieces, preferably, of copper, or 
better silver, each touching a piece 
of tin, or, which is better, of zine, 
and an equal number of layers of 
water, or some other liquid which 
should be a better conductor than 
simple water, like salt water, lye 
solution, etc., or pieces of cardboard, 
leather, etc., well soaked in these 
liquids; of which pads interposed 
between each couple or combination 
of the two different metals, alternat- 
ing with each set, and always in the 
same order, of the three sorts of 
conductors, that is all there is to my 
new instrument; which imitates, as 
I have said, the effects of the Leyden 
jar, or of electric batteries, in giving 
the same effects as they; which, in 
truth, remain well below the activity 
of the said batteries charged to a 
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high point, Ms as the force and 
noise of the discharge, the spark, the 
distance at which it :is possible to 
make the discharge, etc., equalling 
only the effects of a battery charged to 
a very weak degree, of a battery hav- 
ing nevertheless an immense capacity ; 
which besides surpasses infinitely the 
power and the ability of those same 
batteries, in that it not need, 
like them, to be charged in advance, 
by means of external electricity; 
and in that it is capable of giving 
the same effect, every time that it 1s 
suitably excited, however frequently 
this is 


-geduilding the Battery 
I ‘will give you here a more de- 
tailed; description of this apparatus, 
and of some other similar ones, also 


rat eS 


done. 


of some related “experiences even 
more remarkable. 
[ obtained about a dozen little 


round plaques or discs, of copper, 
of brass, or better of silver, of a 
thumb’s breadth, more or (for 
example, some coins), and an equal 
number of plaques of tin, or, which 
is much bette¢\of zinc, of the same 
shape and siZe, ‘about; I say about, 
because pre¢ision is not a necessary 
point, and, uw general, this size, even 
the shape, Of the metal pieces, 1s 
arbitrary: one must take care only 
of the proper arrangement of one 
upon the other, in the form of a 
column. I prepare in the beginning, 
a sufficient number of rounds of 
cardboard, leather, or some other 
spongy material, capable of absorb- 
ing holding a great deal of water, 
the moisture which is neces- 


less 


or of 
(Just turn the page) 
ASTRONOMY 

Winter Begins Thursday 

Though the cold wave which has 
swept over the country recently has 
brought with it wintry  tempera- 
tures, winter has not yet begun, ac- 
cording to the astronomer. Not un- 
til 3:18 p. m., on Thursday, Decem- 
ber 22, does it actually start. 

The event by which astronomers 
determine the start of winter 1s con- 
cerned with the sun. On the twenty- 
second it enters the sign of Capri- 
cornus. This is one of the ancient 
signs of the zodiac, the path through 
which the sun, moon and planets all 
move. 

The day on which the winter sol- 
stice occurs is the shortest of the year. 
On the twenty-second the sun rises, 
along the parallel of 40 degrees north 
latitude, at 7:18 a. m., and sets at 4:38 
p. m., so that only 9 hours and 20 
minutes are provided on that day. 
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News-Letter Features 


Born over five years ago of the de- 
mand and interest of those individuals 
who had caught a glimpse of Sctence 
Service's news reports to newspapers, 
the Science News-Letter has since 
proved interesting to laymen, scien- 
tists, students, teachers and children. 

Into the pages of the News-Letrer 
are fed the cream of Science Service’s 
output directed at the newspapers of 
the world. To this is added material 
especially prepared. 

lurn the pages and note: 

lt is a separable magazine. You can 
clip or tear out any article without 
losing or damaging another article on 
the other side. 

lkach article is automatically indexed 
by the key word printed above its 


thus be filed 


easily into any system of classification. 


heading. Articles can 
lvach article is automatically dated 
by its last line. 

The current mews of science, re- 
ported for Science Service by its own 
staff and correspondents throughout 
the world is presented and commented 
upon in each issue. 

Books are reviewed in brief as they 
are received from the publishers. 

Lhe classics of science and striking 
passages from current books, addresses 
and periodicals are carefully selected 
and published. 

Regular articles tell of the happen- 
ings in the skies and in the great 
outdoors, 

Photographs aid in the telling of 
the week’s science. 

The Science News-Letter is copy- 
righted and is sold with the understand- 
ing that it is for personal, school, club 
or library use only. Publication of any 
pertion is strictly prohibited. 
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The Voltaic Pile 

(Continued from page 395) 
sary, for the success of the experi- 
ment, which should be thoroughly 
soaked. These slices or wheels, which 
I shall call wet discs, I make a little 
smaller than the discs or plates of 
metal, to the end that interposed 
between them in the maner I shall 
immediately describe, they shall not 
overtlow. 

Having in my hand all these 
pieces, in good condition, that is to 
say, the metal discs all prepared and 
dry, and the other non-metallic ones 
well soaked in plain water, or, which 
is much better, in salt water, and 
then lightly wiped, so that the liquid 
does not drip, I have only to arrange 
them as is necessary; and this ar- 
rangement is simple and easy. 

I place then horizontally upon a 
table or other base, one of the metal 
plates, for example, one of. silver, 
and on this first I fit a second of 
zinc; on the second I lay one of the 
wet discs; then another silver plate, 
immediately afterward another zinc 
one, after that I put in sequence an- 
other wet disc. I continue so, in the 
same manner, coupling a plate of 
silver with one of zinc, and always 
in the same order, that is to say, 
always the silver below and the zine 
above, or vice versa, whichever way 
I have begun, and interposing be- 
tween each of the couples, a wet 
disc; I continue, I say, to build, of 
many of these stories, a tower as 
high as can stand without toppling. 

Now, if it will stand up to reach 
about 20 of. these stories of metal 
couples, it will already be capable, 
not only of making the electrometer 
signals of Cavallo, aided by the con- 
denser, to as much as 10 or 15 de- 
gress, of charging the condenser by 
simple touching; to the point at 
which it will give a spark, etc., but 
also to shock the fingers with which 
one tries to touch its two ends, (the 
head and the foot of one such tower), 
with one or many little shocks, and 
more or less frequently, whenever 
one renews these contacts; every 
one of which resembles perfectly the 
slight effect given by a Leyden jar 
weakly charged, or a battery charged 
even more weakly, or finally an ex- 
tremely exhausted torpedo, which 
imitates even better the effects of my 
apparatus, on account of the shocks 
which it can give without ceasing. 

To get these light shocks from 
this apparatus which I have just de- 
scribed, and which is again too little 
for any large effect, it is necessary 
that the fingers with which one 
wishes to touch the two extremities 


at the same time, be wet with water, 
in order that the skin, which other- 
wise is not a good enough conductor, 
shall become sufficiently moist. Again, 
to succeed more surely, and to re- 
ceive considerably greater shocks, it 
is necessary to connect, by means of 
a sufficiently large plate, or a long 
strip of metal, the foot of the column, 
that is to say, the bottom plate, with 
water in a basin, or cup large 
enough, so that one may plunge into 
it one finger, two, three, or the whole 
hand, while one approaches the head 
or upper extremity (the last or one 
of the last plates of the column) 
with the clean end of a strip also 
of metal, held in the other hand, 
which should be well moistened, and 
to touch a large surface of this plate, 
and to hold it tightly, by proceeding 
in this manner, I can even get a 
little pricking, or electric shock, in 
one or two joints of one finger 
plunged in the water of the basin, by 
touching, with the strip held in the 
other hand, the fourth, or even the 
third pair of plates; touching after- 
ward the fifth, the sixth, and step by 
step the others, up to the last plate, 
which makes the head of the column, 
it is curious to note how the effect 


‘gradually increases in sirength. In- 


deed, the force is such, that I suc- 
ceed in getting from one such 
column, formed of twenty pairs of 
plates (preferably) shocks which 
take in the whole finger, and affect 
it quite painfully, if only it is plunged 
into the water of the basin; which 
extend (without pain) to the wrist, 
and even to the shoulder, if the hand 
is plunged in in great part, or en- 
tirely, and make themselves felt 
again in the wrist of the other hand. 


Alessandro Giuseppe Antonio Anastasio, 
Conte Volta was born at Como, February 
18, 1745, and died in the same city March 


5, 1827. At the age of 29 he became pro- 
fessor of physics at the gymnasium ot! 
Como. Five years later he was chosen to 


occupy the chair of physics which had 
just been founded at Pavia. After exten- 
sive study of electrical conductors, Volta, 
in 1799, made the discovery of the electric 
battery which he announced to the Royal 
Society of England the next year in the 
letter quoted in part above. Volta in this 
discovery opened the field of research in 
electrodynamics. The experimenters before 
him had known electrostatic effects only. 
Volta’s surprise at having found a_ con- 
tinuous source of electricity is apparent in 
his letter. 
Science News-Letter, December 17, 1927 

The giraffe with its long throat 

and neck can make no sound. 


The highest sand dunes in the world 
are along the southeastern shore of 
Lake Michigan. 
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BOTANY 
Seek Rubber Plants 


Backed by Thomas Edison, a quiet 
two-man rubber exploration of the 
semi-arid lands in southwestern 
Texas and the adjacent territory in 
Mexico has been carried on during 
the past few weeks. Dr. J. N. Rose, 
ot the U. S. National Herbarium 
and Paul J. Russell of the U. S. De- 
partment of Agriculture, were the 
personnel of the expedition, and they 
have brought back to Washington a 
number of specimens of plants sus- 
pected of rubber-yielding possibilities. 

“The plants I paid most attention 
to were those belonging to the milk- 
weed and euphorbia or spurge fam- 
ilies,” said Dr. Rose. “The milk- 
weeds have long been known to 
have rubber in their milky juice, but 
so far it has not been found in pay- 
ing quantities. The euphorbias in- 
clude such familiar plants as the 
Christmas thorn and the poinsettia, 
and are somewhat more distantly 
related to the Hevea, or Para rubber 
source of our 


tree, now the chief 
rubber. 

“The most promising species I 
found was one member of the eu- 


phorbia group. <A rough analysis of 
its latex, made by a local chemist, 
indicated a rubber content of 9 per 
cent. Whether this will be con- 
firmed by more careful examinations 
in specially equipped laboratories I 
have, of course, no way of know- 
ing just yet. 

“Of course, sensational promises 
of great rubber plantations in Texas 
would be nothing but pipe dreams. 
Mr. Edison has made it quite plain, 
I believe, that what he has in mind 
in his present program is the de- 
velopment of a potential emergency 
supply, which could be drawn upon 
if a war or other calamity should 
cut us off from the cheaper rubber 
of the tropics.” 

The Mexican part of Dr Rose’s 
expedition took him south along the 
Gulf coast for about a hundred miles 
beyond the border. This was during 
the time of the recent abortive rev- 
olution; but Dr. Rose reports that 
this part of Mexico was not affected 
by the uprising, and that in any case 
most of the region was uninhabited. 
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Forty-five trees planted at Mount 
Vernon by Washington are - still 
standing. 


Some kinds of ducks can be dis- 
tinguished by the sound of their wings 
in flight. 


BIOLOGY 


NATURE RAMBLINGS 


By FRANK THONE 





Goldfish 


With the vanishing of many of 


our summertime friends from the 
forests and fields, we try to make up 
for their absence by paying more at- 
tention to pets and _ houseplants. 
Among pets goldfish are very good 
things for busy people, or for in- 
habitants of crowded city quarters 
where the more free-ranging cats 
and housedogs are troublesome and 
often forbidden by hard-hearted land- 
lords. They take up little room, they 
make no noise or muss, they can not 
run away, and they do not complain 
nor even suffer if they miss a meal or 
two. 

As a matter of fact, goldfish are 
more apt to suffer from being fed 
too often. Used as we are to three 
square meals a day ourselves, and 
to feeding our warm-blooded pets 
at least twice a day, we are apt to 
force their wafer-like food upon 
goldfish as often, to the detriment of 
their health. They simply won't eat 
that much, and the material floats 
abc ut until it becomes soaked, and 
then disintegrates, fouling the water 
and making it very bad for breathing 
for the poor little creatures’ gills. 

A good feeding about twice a wee 
is enough for goldfish. One should 
give them all they will eat in a rea- 
sonable time—say thirty minutes or 
perhaps an hour—and then give 
them fresh water. Goldfish kept in 
a large enough aquarium with plenty 
of green “moss” will not need to be 
fed even as often as that. Indeed, 
they may be able to get along with- 
out any outside food at all. In any 
case, their appetites, rather than a 
regular schedule, should be the real 
index for the goldfishes’ dietary. 
And invariably they should have 
their water changed after they have 
had their fill. 


Science News-Letter, December 17, 1927 








A tablet has been placed in the 
Hudson River Valley at the spot 
where the first Jonathan apple tree 
stood in the early part of the nine- 
teenth century. 
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PSYCHOLOGY 
Automatic Driving 

Traffic signs and signals should be 
made so simple and so uniform that 
guiding an automobile would become 
as automatic as walking. This is 
the difficult goal for traffic engineers 
set before the Highway Research 
Board in a report by Dr. Knight 
Dunlap, professor of psychology at 

Johns Hopkins University. 
“Drivers will never be trained to 
the point of an automatic, unre- 
flecting ‘stop’ on the red light so 
long as other uses of red in signals 
are retained,”. Dr. Dunlap said. “Fatal 
accidents have occurred from use of 
red lanterns on road obstructions. 
jut the more important factor in 
such cases is that the misuses of 
signals prevent the proper training 


of the motorist and are therefore 
conducive to accidents at other 
points. It is entirely feasible to do 


away with the use of red for all 
traffic signs not meaning ‘stop’.” 

Many types of road signs lead to 
bad habits on the part of drivers, 
the psychologist pointed out. Fre- 
quent use of “dangerous curve’ mark- 
ers at gentle curves, for example, 
cause motorists to ignore such signs 
at points where the warning is 
needed. 

Drivers hunting parking space in 
busy streets often put themselves 
and other people in danger because 
of the complex process involved in 
finding out where and how long they 
can park in a given street, he said. 
A recent detailed examination of the 
parking signs about. Washington 
streets was cited by Dr. Dunlap as 
showing how colors and shapes are 
used indiscriminately, so that they 
mean nothing definite, and how the 
words on signs are not standardized 
enough so that the motorist can 
grasp the idea with a minimum of 
reading. 

By a system established in Balti- 
more the driver can see nearly a 
block away from a_ given place 
whether he can park there or not, 
and if so how long, and this system 
‘s proving itself sufficiently  satis- 
factory to serve as a model in other 
cities, he said. 

“Standardization is urgently need- 
ed in traffic signs and signals to in- 
stated. 


crease safety,’ Dr. Dunlap 
“But bad standardization is worse 
than none. Before standards are 


established there should be experi- 
ments and investigations to establish 
facts about matters which have been 
too much subject to theory and 


guess.” 
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\. your deposit without question. 


\ at this low price we 


Send in the coupon now. 


10 davs \ 


which arise daily. 


recently off press, is full of facts that you 
need every day. It contains chapters which 
are complete text books on English gram- 
mar, composition, correct use of English, 
rules of punctuation, references to the vital 
facts of the Bible, historical and geographical 
facts, Americana, etc., and a complete sec- 
tion devoted to the only known list of 


The Important Words of the Leading 
Arts and Sciences 


prepared by Science Service, Inc., with the 
aid of specialists in the respective sciences. 
These words are defined and grouped by 
the March’s Thesaurus method which makes 
available at once the word you cannot re- 
call. A single reference in this section 
places before you not only the word sought 
but all of the related words in that science 
as well. 

To the scientist, or the man interested in 
scientific subjects, the value of this section 
is beyond computation. 

March’s Thesaurus Dictionary is invalu- 
able to you in business because it gives you 
vital facts and develops a more unerring, 
forceful vocabulary. It is needed in your 
home because it develops—in children and 
parents alike—the habits of acccuracy of 
speech and of association of words and 


facts, habits essential to a successful career. 





“Anyone who has use for a 

dictionary has an equal need 

for March’s Thesaurus.” 
—Dr. Edwin E. Slosson. 


“Cannot be too 
praised.” —l’orum. 


highly 


“Valued by those who wish 


with accuracy and effective- 
ness.”"—New York Times. 


words but also supplies just 
the right words you need for 
each shade of meaning.” 


—W orld’s Work. 
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First Glances at New Books 











AMERICAN MEN oF SciENCE—J. 
McKeen Cattell and Jaques Cattell— 
Science Press ($10). For about a 
year, ever since it was known that a 
new edition of this work was in prepa- 
ration, scientists of all species have 
been anxiously awaiting its appear- 
ance, for nothing else can take the 
place on the reference shelves of 
“American Men of Science.” Now 
they find that their patience has been 
well rewarded, for here, in 1132 
octavo pages are listed biographies of 
13,500 American scientists—the men, 
and women as well, who are doing 
the things of which the News-Letrer 
telis. An increase of about 50 per 
cent. over the number listed in the 
third edition (1921) and more than 
200 per cent. over the first edition 
(1906), in this, the fourth, strikingly 
reveals the growth of scientific work. 


Science News-Letter, December 17, 1927 


An OvutTLiNne History or JAPAN— 
Herbert H. Gowen—-Alppleion ($4). 
To understand the racial behavior of 
a people who have deliberately under- 
taken the difficult experiment of 
adopting the culture of the other side 
of the world, it is necessary to have 
a clear and sympathetic appreciation 
of their historical background. In 
supplying this in compact and read 
able form, the author has performed 
a genuine service. 


Science News-Letter, December 17, 1927 


Herepity AND HumMAN AFFAIRS— 
Edward M. East—Scribner’s ($3.50). 
An informally and vigorously written 
book about eugenics. The author dis- 
counts the influence of environment 
and is frankly skeptical of the value 
of democracy, social uplift and a num- 
ber of other popular doctrines. 


Science News-Letter, December 17, 1927 


Zone + 45° or Kapteyn’s 
LecTeD AREAS: PHoTOGRAPHIC PHO- 
TOMETRY FOR 1550 Stars—John Adel- 
bert Parkhurst—University of Chicago 
($1.50). The posthumous work of 
Dr. Parkhurst, and one that will be 
invaluable to astronomical — science. 
Four hundred and seventy-two photo- 
graphs, made with threé different 


SE- 


_ telescopes, furnished the data. 


Science News-Letter, December 17, 1927 
v 
AMERICAN FORESTS AND ForMér 
Propucts—Prepared by the For $st 
Service—Government Printing Office 
(45c). A mass of very useful statis- 
tical tables. 


Science News-Letter, December 17, 1927 
® 


ROMANCE OF THE SuN — Mary 
Proctor — Harper ($2.50). In this, 
Miss Proctor’s latest book, she again 
demonstrates that she has inherited 
much of her famous father’s ability 
to tell astronomical facts in an inter- 
esting way. A feature of the book is 
a chapter on the eclipse of the sun 
in England last June, which she ob- 
served. 

Science News-Letter, December 17, 1927 

CULTIVATING THE CHILD’s APPE- 
TITE—Charles Anderson Aldrich— 
Macmillan. Mothers who have worn 
themselves out in the struggle to make 
their offspring eat the right sort of 
food will welcome this sensible attack 
on a serious and vexing problem of 
modern life. 

Science News-Letter, December 17, 1927 

THe BaNANna—Philip Keep Rey- 
nolds—Houghton-Mifflin ($2). The 
botany, history, dietetics and economics 
of the only fruit that has ever been 
immortalized in a_ best-selling song 
hit. An exhaustive bibliography adds 
to the value of the book for the 
student of economic botany. 


Science News-Letter, December 17, 1927 


By-Prapucts IN THE PACKING 
INpustRY—Rudolf A. Clemen—Uni- 
versity of Chicago ($4). An eye- 


opener of a‘volume. Who would have 
thought that a pig or cow-beast had 
so many useful things in him? All 
the way, from sausages to insulin, 
from fiddle strings to billiard balls, 
from candles to dice. A comprehen- 
sive and practical survey of the busi- 
ness by ome of the Armour experts. 
Sc.ence News-Letter, December 17, 1927 

THe Newsparer Cius—H. F. 
Harrington and [valine Harrington— 
Heath. A well organized text book 
designed to ‘make English composi- 
tion seem more practical and more 
vital to boys and girls of high school 
and junior high school age. News- 
paper copy furnishes examples, good 
and bad, and the students’ assign- 
ments range over the entire territory 
of news writing, from editorials and 
informative articles to news. stories 
and sports write-ups. 


Science News-Letter, December 17, 1927 


THe Worvp oF GREECE AND ROME 
-Edwyn Bevan—frnest Benn, Ltd. 
(6d). A compact story of Mediter- 
ranean antiquity, of convenient size 
to slip into yéur pocket. 
Science News-Letter, December 17, 1927 


OuTLINE oF History—H. G. Wells 
Macmillan ($7.50). A new edition 
of this famous work, partly revised, 
and with some new illustrations. 


Science News-Letter, December 17, 1927 


399 


A Suort History or Puysics— 
H. Buckley—lVan Nostrand ($3). 
One of the best ways to fully under- 
stand any science is to study its his- 
torical development and to learn the 
evolution of ideas which has led to 
those now held. Here is a really 
excellent history of physical science 
in small compass, and modern enough 
to include some of the latest prob- 
lems, such as the theory of relativity 
and the quantum theory. 

Science News-Letter, December 17, 1927 

Wave Mecuanics—H. F., 
—O-xford University. An introduc- 
tory account of the latest advance in 
physics, by which the work of Schroe- 
dinger has revised our ideas of radia- 
tion, even beyond the quantum theory. 
Though elementary the subject is such 
a technical one that the book requires 
more than a nodding acquaintance 
with the calculus. 


Biggs 


Science News-Letter, December 17, 1927 


Eran AND Bryonp—Donald B. 
Mac Millan—Houghton-Mifflin ($5). 
All about life beyond the Arctic cir- 
cle, plants, animals, Eskimo, their life 
and legends, and tales of old explor- 


ers as well as the narrative of the 
author’s explorations in 1923 and 
1924. 


Science News-Letter, December 17, 1927 

Drawincs By A. DeBatz IN 
LOUISIANA, 1732-1735, Smithsonian 
Miscellaneous Collections, Volume 80, 
Number 5—David I. Bushnell, Jr. 
—Smithsonian Institution. The old- 
est pictures known of the Choctaw, 
Atakapa, Fox, and_ several other 
Indian tribes in Louisiana were made 
by a Frenchman, and six of these 
valuable drawings are reproduced for 
the first time with descriptions in 
this pamphlet. 

Science News-Letter, December 17, 1927 

THe Ciry Manacer—Leonard D. 
White—University of Chicago. The 
city manager is no longer an experi- 
ment, for 364 cities now use the 
council-manager form of government. 
Sut ideas as to how the job should 


be conducted and how the manager 
should conduct himself are still in a 
highly flexible state. The situation 


it well presented in this book which 
introduces the reader to a number of 
successful city managers and describes 
their policies and plans. 
Science News-Letter, December 17, 1927 

AMERICAN Museum Scuoor Serv- 
1cE—Annual Report of, Trustees— 
American Museum Press. A_ state- 
ment of the far-flung activities of the 
great American Museum of Natural 
History during 1926. 


Science News-Letter, December 17, 1927 % 
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That Last-Minute Gift! 

Why not the : 
SCIENCE NEWS-LETTER? lf 

To aid you in solving the problems upon your : 

Christmas list, we make the following special - : 
. . . = pr 
holiday offer, expiring December 25: Ac 
‘ = of 
. . = = th 
2 Subscriptions to SCIENCE NEWS-LETTER it 
: to 
for only $8.00 in 
» th 
(the regular price is $10.00—a saving of two dollars) -: 
j scl 
What could be a more welcome gift Incidentally you may use one of the s goo 
than a 52-week subscription to the special rate subscriptions to extend iz Z 
unique science magazine? Father who your own subscription for another 2 Ew 
= is interested in the really worth-while year. Why not make yourself happy 2 Gf tu 

progress of science, son or daughter with such a gift? Additional gift sub- 22 
who is taking science courses in school, scriptions are $4.00 each—a saving of 2 ge 
the minister who will find sermon a dollar on each subscription. . BE 
topics within its pages, the thoughtful a pf 
friend—all of them will value and wel- Please act today so that we can gS OD tra 
come such a personal magazine as a deliver the gift card and the first copy eg fj pil 
present. of the magazine in time for Christmas. 2 Ef. 
ee — — — — — LIP HERE“ “ 
To SCIENCE SERVICE, 21st and B Sts., Washington, D. C. 2c: 
Please send the Science News-Letter for a year and a gift card to: = 2 My 
= = Ge 
(Name) (Name) . =I = %, 
(Address) (Address) ~ ; ; =e ie =| 3 Pe 
(City) (City) _ iniensanntiinticapnacan: Tae z od 
(State) (State) — = : a 
(Name) (Name) 7 z : me 
(Address) . (Address) z cell 
(City) (City) - fiw 
(State) (State) _ = mi 
I enclose $ ee (Four Dollars for (Giver’s Name) . slo 
each subscription). (Address) - 
Mark an X here if your own subscription is to be (City) . ss 

extended. rm 


(State) 
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